
  

Shehab .A Jaber 

Hamza 

ALDuraudi 

Hind Abu Tawileh 

8 



 

 1 

This lecture will discuss mainly probability and Z value. 

Probability theory is the foundation for statistical inference. A probability distribution is 

a device for indicating the values that a random variable may have. There are two 

categories of random variables. These are:  Discrete random variables, and Continuous 

random variables. 

What is the definition of probability? 

 It is the chance for something (a variable that may be discrete or continuous) to happen 

and a probability distribution is a device for indicating the values that a random variable 

may have. Any chance should be between 0(no probability) and 1(100% probability). 

    Notes: 

 1. There are some rules in order to be able to calculate a probability to happen and 

they depends on the type of variables, since there are different types of variables, there 

are different laws of a probability. 

2. Everything we have talked about (Z score ,normal distribution,..etc) is applicable only 

if the Variable is a continuous one ( nice full range of expected values to the Variable). 

 

Let's start with Discrete probability distribution: 

Remember that a discrete variable has no fraction in the answer so the answer is 

represented either by 1, 2 , 3 and so on and it can not be 1.5  

   There are two scenarios of discrete probability distribution depending on the number 

of possible answers: 

   1 – Binomial : if there is only two possible answers ( yes or no / male or female/ 

flipping a coin and counting the number of heads in 10 trials.) 

   2 – Poisson : more than two possible answers, random variable can assume a value 

between 0 and infinity 

These are about tables that contain the probability of any event to happen when the 

variables are discrete but  we only need to use it in that way which is : 

When we get the probability of each variable to happen as its own, we can calculate the 

probability of combinations of these variables to happen together. 



 

 2 

ind the probabilities of any event by fWe . The sum of the probabilities must be 1*

of the particular values that make up the event.adding the probabilities  

  For example : 

*wink wink:)  

If randomly we pick a student from that class, what is the probability of 

this student to get c or above ? 75% 

this student to not get an A nor F ? 75% 

and so on… 

Now, the continuous probability distribution: 

 Remember that the continuous variable has two types, ration and interval.  

For continuous variable that is normally distributed we use a general theory known as 

the central limit theory to the probability using what is called Z score. 

Central limit theory: any continuous variable that is normally distributed can be 

standardized to a standard value of x and this standard value of x is unitless and knows 

.standard normal distributionor  Z score as the 

From the slides: 
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* When it follows a Binomial or a Poisson distribution the variable is restricted to taking 
.on integer values only 

 
  *Between two values of a continuous random variable we can always find a third. 
  

 *A histogram is used to represent a discrete probability distribution and a smooth 

curve called the probability density is used to represent a continuous probability 

distribution. 

*The area under the smooth curve is equal to 1 and the frequency of occurrence of 

values between any two points equals the total area under the curve between the two 

points and the x-axis.( The probability is = to the area under the curve.) 

 

  Properties of A normal distribution:  

 

 

(this part is so important) 

In order to calculate the z value : x must be normally distributed(ND) also we need to 

know the mean ( x if it is a sample and  if it is a population) and the standard 

deviation (SD if sample and  if population.) 
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For example :About height of women ladies in Jordan  =160cm and =10cm 

What is the probability of having a lady that is ≤ 140cm ? 

Solution: all what we need to do is to standardize ( get the Z score for which the height is 

≤140cm ). 

Z= (140-160)cm/10cm= -2 (unitless) and to be more specific( -2.00).  

 After that the Z value is used to know the probability of that continuous variable to 

happen. The probability is obtained from the Table of normal curves area 
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How to use the table: 

Just look for the z value that you got and take the probability, which is in our example 

 = 0.228 and to have a percentage = 2.28%  

which means that there is a probability equals 97.72% of having a woman with                

a height >140cm 

*please refer to the slides 

and solve the problems. 

UNIT: Descriptive 

Statistics-II 

 (slides 37-46) 

 

 

 

 

 

 

GOOD LUCK! 


